Objectıve: The aim was to compare coronary high-definition CT (HDCT) with standard-definition CT (SDCT) angiography as to radiation dose, image quality and accuracy. Material and methods: 28 patients with history of coronary artery disease scanned by HDCT (Discovery CT750 HD) and SDCT (Somatom Definition AS). The scan modes were both axial prospective ECG-triggered. The vessel diameters and vessel attenuation values of totally 280 measurements from 140 coronary arteries were analyzed by two experienced radiologists. All data was analyzed by intraclass correlation test. Image quality graded by motion and stair step artifacts (grade 1, poor, to grade 4, excellent), accuracy of vessel inner and outer diameters were compared between the two CT units using the independent samples t-test and Mann-Whitney U test. Results: The intraclass correlation coefficient (ICC) of measured vessel attenuation values in SDCT between the two radiologists was exceedingly good. The ICC was higher in HDCT. The radiation dose of HDCT was higher than that of SDCT. The mean tube current was 180 (mA) in HDCT and 147(mA) in SDCT with the same tube voltage (kVp). There was no significant difference between image quality. Conclusion: HDCT has a higher radiation dose but has much more atenuation and the spatial resolution which improve measurement accuracy for imaging coronary arteries. Sci. 2015;15(3):925-30. doi: http:// dx.doi.org/10.4314/ahs.v15i3.29 
Introduction
In coronary artery disease follow-up, coronary CT angiography (CCTA) is a non-invasive method which becomes very important and useful in the assessment of coronary arteries 1 . CCTA is highly accurate but image quality can be affected by several factors in some patients. As an example, highly calcified vessels, high body mass index, and higher heart rates causing excessive image noise, partial volume and beam hardening artifacts, and limited temporal resolution decrease diagnostic accuracy of CCTA 2 .
Recently developed high definition CT(HDCT) allow-
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Aktas Aykut Suleyman Demirel University, Radiology Dept. Email: aykutraktas@gmail.com es high spatial resolution imaging that improves Data Acquisition (DA). X-ray tube with the deflecting focal spot, 2496 sampling per rotation, and a new gemstone detector improved spatial and contrast resolution 3 . Standard definition computed tomography (SDCT) is known to be limited by spatial and contrast resolution in CCTA 4, 5 . The purpose of this clinical study was to compare HDCT and conventional 64-row SDCT for the performance of imaging coronary arteries according to image quality, diagnostic performance and radiation exposure.
Materials and methods
Patients with coronary heart disease history with stable heart rates of 60-80 beats per minute were selected in different university hospitals by using contrast material iohexol(Omnipaque 350, GE Healthcare, Amersham, UK), prospective ECG-triggered axial scans were performed in the same cardiac phase for both HDCT(120 kV, 180 mA) (Discovery HD 750, GE Healthcare, Waukesha, WI) and SDCT (120 kV, 147 mA) (Somatom Definition AS, Erlangen, Germany) with slice thick-ness of 0.675 mm and 0.6mm respectively. Patients with unstable and rapid heart rate with motion artefacts and highly calcified coronary arteries were exluded from the study. All images were analyzed by two radiologists(ARA. and BD.) with special training in cardiovascular imaging 3 and 5 years of experience, respectively. They were blinded with the CT protocols on the same viewing programme (Enlil PACS Viewer, Eroglu Yazılım, Eskisehir, Turkey). The observers measured inner and outer vessel diameters of the visible maximum diameter of vascular lumen of ascending aorta(AA), left main coronary artery (LM), left anterior descending coronary artery (LAD), left circumflex artery(Cx), and right coronary artery (RCA) using electronic calipers and attenuation values by using a region of interest (ROI) technique inside the non-stented or calcified lumen of arteries on the plane perpendicular to the long-axis of the vessel (Figure 1) . The luminal diameters obtained at the 1 cm proximal portions of each coronary vessel and the mean luminal diameters were also calculated. Image quality was graded and attributed in a 4-step scale (grade 4, excellent quality, vessels showing a continuous course, without stair-step artifacts; grade 3, good quality, presence of discrete blurring of vessel margin, minor motion artifacts; grade 2, moderate quality, noticeably blurred vessels or plaque margins, distinctly broader motion artifacts; and grade 1, poor quality, inadequate delineation between the vessel and surrounding tissue). Doselength product (DLP) was displayed on the dose report on the CT scans, and the effective dose (E = k × DLP, k=0.014 mSv mGy-1cm-1 for the chest) was calculated. All the data was analyzed with the SPSS 11.0 software (Chicago, IL). Intraclass correlation coefficient (ICC) was used to compare the correlation between effects of the scanner within the radiologists' measurements of vascular diameters and attenuation values. Radiation dose in HDCT or SDCT were compared by independent samples t-test and Mann-Whitney U test. A 2-tailed P value less than 0.05 was considered statistically significant.
Results
Totally 280 measurements from 140 coronary arteries of 18 (64%) male and 10 (36%) female patients with a median age of 51(42-76) were analyzed. The intraclass correlation coefficient (ICC) of measured vessel attenuation values in SDCT between the two radiologists was very good.Measurements of Cx, LAD and LM artery were higher in HDCT but Aorta and RCA diameters were higher in SDCT (Table1). The radiation dose of high definition CT angiography (HDCTA) (14,3 mSv) was higher than that of SDCTA (6,5 mSv). The mean tube current was 180 (mA) in HDCT and 147(mA) in SDCT when the same voltage (kVp) were used in both methods (Table 2) . There was no important difference between image quality assesments of radiologists and attenuation values of HDCT and SDCT in stable heart rate up to 75 beats per minute (bpm) when using the minimal X-ray exposure time (table 3) . Discussion Coronary artery disease (CAD) is one of the major causes of death and recently the 64-slice multi-detector row computed tomography (MDCT) permits successful evaluation of coronary artery. The diagnostic performance of MDCT for coronary artery evaluation have shown high accuracy for the detection of obstructive coronary artery stenosis in general patient populations 6, 7 . The reported sensitivity was between 86-99% and specificity 93-97%. The negative predictive value was 95-99% that suggests coronary CT angiography (CTA) has the potential to rule out the presence of coronary stenosis 8, 9 . But MDCT has a limited temporal and spatial resolutions compared with catheter angiography that reduced diagnostic performance of coronary CTA. The accuracy for detection of coronary stenosis is lower in the presence of severe calcification 10, 11 . HDCT scanner with high sampling rate data acquisition system, X-ray tube with the deflecting focal spot and a gemstone detector, improved the in-plane spatial resolution to 0.23 mm and a contrast resolution to 3 mm. The gemstone detector is made from a complex rare earth particle which has a garnet crystal structure. The Gemstone detector has the direct effect of decreasing in-plane spatial resolution 12 .
While spatial and temporal resolution increase, there is an increase in radiation dose 13 . The exposure to radiation has to be as low as reasonably achievable (ALARA). In our study, the effective dose is higher than that for diagnostic coronary angiography reported that is 2.1/2.5 mSv (male/female) 14 . The radiation dose varies with the square of the kilo voltage. For reduction of radiation dose, we should have used lower tube voltage such as 80 kV or 100 kV. Furthermore, the decreased tube voltage leads to increased opacification of vascular structures during contrast-enhanced CTA owing to an increase in the photoelectric effect and a decrease in Compton scattering 15 .
Limitation
The first limitation of our study, 120 kVp was mainly used although no tube voltage value had been widely accepted as standard for coronary artery imaging . We have found that HDCT has also more tube current so that the effective dose was higher. Second, since we focus on spatial resolution on coronary artery imaging, the impact of temporal resolution was not mentioned, and no specific heart rate had been used. Third, we studied different patients from different hospitals so that there was no physical unity. The patients had wider AA and RCA in the SDCT compared to HDCT. Last and the most important limitation was the hardware problem so we could not be able to use a novel ASIR method to reconstruct CT images.
HDCT has a higher radiation dose than SDCT but has much more attenuation, and the spatial resolution was estimated to be 0.71 mm on SDCT and 0.50 mm on HDCT which improve measurement accuracy for imaging coronary arteries. ASIR techniques are theoretically more accurate in the modeling of physical noise and tissue geometries. Prior in vitro studies have shown improved image quality for enhanced image resolution as well as lower image noise by use of these Bayesian iterative algorithms 16 .
Conclusion
There are few clinical studies comparing HDCT with SDCT. Because it is hard to find both devices in the same center and the radiation dose is much higher when applying both scans to one patient. We compared the radiologist image quality assessment and correlations of vascular diameter measurements. HDCT offers a little improved measurement accuracy for imaging coronary arteries compared to conventional SDCT. The diagnostic performance of HDCT for coronary artery imaging compared to SDCT is better, but ASIR is mandatory for a lower radiation dose.
